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COMBINED LAN AND WAN SYSTEM FOR 
MOBILE RESOURCE MANAGEMENT 

BACKGROUND 

1. Field of the Invention 
This invention relates to network communication systems 

and in particular to a communication system including a 
combination of a Wide Area Network and a Local Area 
Network. 

2. Related Art 
Today, many businesses and individuals use computers 

connected by networks for communication. These comput 
ers may be mobile computers with wireless modems. These 
mobile computers are empowered by mobile data networks 
and wireless networks, which connect the mobile computers 
to each other and to various databases. Two primary kinds of 
networks that provide connectivity to these mobile comput 
ers are Local Area Network (LAN) and Wide Area Network 

(WAN). 
A wireless LAN carries high-speed traf?c by utilizing a 

random access technique such as Carrier-Sense Multiple 
Access (CSMA). An advantage of a wireless LAN is that 
once installed, there is no signi?cant charge for accessing 
the LAN. A wireless LAN, however, has a disadvantage of 
not being able to readily support real time transfer of 
high-bandwidth data. Furthermore, a wireless LAN is acces 
sible only from a limited geographical coverage area. A 
LAN is usually used to provide islands of coverage within 
an of?ce, a building, or a campus. A consequence of the 
limited cell siZe is that a wireless LAN is not appropriate for 
access from a high-speed mobile unit. If a mobile unit moves 
quickly through many cells, the network is not able to keep 
track of the mobile unit. 
A wireless WAN, unlike a LAN, supports real time data 

transfers and provides a greater guaranteed bandwidth. Fur 
thermore, a wireless WAN provides ubiquitous coverage so 
a user of a wireless WAN can expect to be able to access the 
network from almost anywhere. As a result of the suffi 
ciently large cell siZe, a wireless WAN can support high 
speed mobility. Even a mobile unit moving at a high speed 
does not rapidly traverse different cells because each cell 
covers a large area. A wireless WAN, however, has a 
disadvantage of being expensive to access because it is 
accessed through a mobile data base station (e.g., CDMA, 
CDPD, GSM). Accessing a WAN wirelessly results in 
airtime charges, which could make frequent access for long 
periods of time expensive. 

Since a wireless LAN and a wireless WAN have different 
sets of advantages and disadvantages, a system that allows 
a user to take advantage of the strengths of each network 
without suffering the disadvantages is needed. 

SUMMARY 

Presented is a method and apparatus for selectively trans 
mitting and receiving data via a local area network and a 
wide area network. According to one embodiment of the 
present invention, a mobile unit receives positioning infor 
mation from a source (e.g., Global Positioning System 
satellites) and processes the received positioning informa 
tion to obtain data such as current location, current velocity, 
and travel distance. The mobile unit also receives data from 
one or more sensors through electrical connections between 

the mobile unit and the sensor(s). If the mobile unit is placed 
in an automobile, for example, sensors may be attached to 
the ignition, the doors, and inside the fuel tank to indicate the 
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2 
status of the ignition, the doors, and the fuel level. The 
mobile unit continually receives data from a positioning data 
source and the sensor(s). 
Upon receiving and processing data, the mobile unit 

associates the data with a category to indicate whether the 
data should be transmitted via a wide area network or a local 
area network. The association may be made based on a user 
speci?cation or a programmed, predetermined criterion. In 
one embodiment, the mobile unit transmits time-sensitive 
data over a WAN and other data (e.g., non-time-sensitive 
data) over a LAN. By using a LAN for the non-time 
sensitive data, the mobile unit decreases the overall use of 
the WAN, thereby reducing the total airtime charge. At the 
same time, by transmitting the time-sensitive data via the 
WAN, the mobile unit takes advantage of the ready acces 
sibility of a WAN in transmitting data that requires real-time 
transfers. 

In addition to receiving data from a positioning data 
source and sensor(s), the mobile unit receives data from the 
computers via a WAN and a LAN. For example, a user of the 
mobile unit may submit a query using a user interface device 
(e.g., an I/O device). The mobile unit transmits the submitted 
query via a selected network to a network computer, which 
then creates a response to the query and transmits the 
response to the mobile unit so the user can receive it. In 
accordance with one embodiment, the WAN computer and 
the LAN computer communicate with each other. For 
example, the LAN may be integrated into the WAN. The 
communication link between the two computers allows the 
mobile unit to obtain non-time-sensitive data stored in the 
LAN computer immediately, by allowing the mobile unit to 
communicate with the LAN computer through the WAN. 
Similarly, the communication link allows the mobile unit to 
access time-sensitive data stored in the WAN computer 
without accruing airtime charge, by allowing the mobile unit 
to communicate with the WAN computer through the LAN. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a hybrid system including a wide area 
network and a local area network in accordance with an 
embodiment of the present invention. 

FIG. 2 depicts a hardware environment for a computer 
connected to a hybrid system in accordance with an embodi 
ment of the present invention. 

FIG. 3 depicts components of a mobile unit in accordance 
with an embodiment of the present invention. 

FIG. 4 depicts an exemplary series of data received by a 
mobile unit in accordance with an embodiment of the 
present invention. 

FIG. 5 depicts a ?owchart of a categorization process a 
mobile unit uses to determine which network to transmit to, 
in accordance with an embodiment of the present invention. 

FIG. 6 depicts a query process whereby a mobile unit or 
a computer connected to at least one network in the hybrid 
system sends a query to a remote computer connected to a 
network. 

DETAILED DESCRIPTION 

FIG. 1 illustrates a hybrid system 2 including mobile units 
4-1 through 4-n, a WAN 10, a LAN 20, and a management 
computer 30 in accordance with an embodiment of the 
present invention. LAN 20, as used herein, includes at least 
one LAN. In an embodiment in which LAN 20 includes a 
plurality of LANs, the LANs may be interconnected to one 
another. Each LAN is connected to at least one mobile unit, 



US 7,301,925 B2 
3 

herein denoted as mobile unit 4-i. When a network is 
connected to n mobile units, mobile unit 4-i refers to one of 
mobile units 4-1 through 4-n. Mobile unit 4-i receives data 
from GPS satellites 6 and from sensor(s) 5 that is electrically 
coupled to mobile unit 4-i. Mobile unit 4-i processes the data 
received from GPS satellites 6 and sensor(s) 5, associates 
each of the processed results With one of tWo general 
categories, and transmits one category of results to WAN 10 
and another category of results to LAN 20. In one embodi 
ment, mobile unit 4-i transmits results to WAN 10 via 
Wireless netWork base station 8. The results that are trans 
mitted to WAN 10 are received by WAN computer 12, Which 
may store the results in WAN computer database 14. Simi 
larly, the results that are transmitted to LAN 20 are received 
by LAN computer 22, Which may store the results in LAN 
computer database 24. In one embodiment, each LAN in 
LAN 20 includes a LAN computer With a database. For 
simplicity, only one LAN and LAN computer are shoWn in 
FIG. 1. Depending on the embodiment, WAN computer 
database 14 and LAN computer database 24 may store just 
the most recently received data or all the data received 
Within a predetermined time period, e.g., a Week. 

WAN 10 may be, for example, the Internet. If WAN 10 is 
the Internet, a person may be alloWed to access the data in 
WAN computer 12 by accessing a Web site provided by 
WAN computer 12. Details on a mobile unit’s communica 
tion With WAN computer 12 through WAN 10 are provided 
in US. Pat. No. 5,959,577 to Rodric C. Fan et al. entitled 
“Method and Structure for Distribution of Travel Informa 
tion Using NetWor ,” Which is herein incorporated by ref 
erence in its entirety. As WAN 10 provides a large coverage 
area, mobile unit 4-i has access to WAN computer 12 from 
almost anyWhere. WAN computer 12 is also referred to 
herein as “a ?rst remote computer.” Also, since mobile unit 
4-i communicates With WAN 10 via a Wireless netWork base 
station 8, WAN computer 12 can receive a message mobile 
unit 4-i sends almost instantly, Without signi?cant lag time. 
HoWever, use of Wireless netWork base station 8 costs 
airtime charge, Which can make a mobile unit’s communi 
cation via WAN 10 expensive. 

Connecting LAN 20 to mobile units 4-1 through 4-n, 
LAN computer 22, and management computer 30 is Well 
knoWn in the art. Connections may be Wireless. Although the 
example in FIG. 1 depicts LAN 20 as having a ring topology, 
this method is not limited to being implemented With a ring 
topology. Unlike WAN 10, LAN 20 is accessible to mobile 
unit 4-i only Within a limited LAN 20 coverage area. Thus, 
depending on the travel range of mobile unit 4-i, LAN 20 
may be frequently inaccessible to mobile unit 4-i. HoWever, 
When LAN 20 is accessible, it is accessible Without a usage 
cost such as the airtime charge for accessing WAN 10. 
Hybrid system 2 combines the ready accessibility of WAN 
10 With the loW-cost accessibility of LAN 20 and offers 
mobile unit 4-i an option that is less expensive than WAN 10 
and more accessible than LAN 20. LAN computer 22 is 
herein also referred to as “a second remote computer.” 

Management computer 30 is connected to both WAN 10 
and LAN 20 and can communicate With WAN computer 12 
and LAN computer 22. A user of management computer 30 
can, therefore, access all data that mobile units 4-1 through 
4-n transmit to WAN computer 12 and LAN computer 22. In 
addition, management computer 30 can exchange informa 
tion With mobile unit 4-i via WAN 10 or via LAN 20. For 
example, if management computer 30 is used by a trucking 
company and mobile unit 4-1' is a truck oWned and operated 
by the trucking company, the trucking company can send an 
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4 
updated delivery schedule to mobile unit 4-i via WAN 10 as 
the company takes neW orders or cancellations. 

In another example, management computer 30 is used by 
an airport to track vehicles associated With the airport (e.g., 
shuttles, luggage carriers, airplane maintenance vehicles), or 
to monitor vehicles for security purposes. The airport may 
include LAN 20 made of a plurality of LANs, each of Which 
is connected Wirelessly to vehicles equipped With mobile 
units. The mobile units installed or placed in the vehicles 
transmit data (e.g., location data) to a LAN computer 22 that 
is connected to each LAN, upon entering the coverage area 
of the particular LAN. Thus, as a vehicle crosses a boundary 
betWeen LAN coverage areas, the mobile unit for the vehicle 
transmits data to LAN computer 22 for the neWly-entered 
LAN coverage area. LAN computer 22 receives the data and 
optionally transmits the data to management computer 30. In 
addition to or instead of transmitting the data to management 
computer 30, the mobile units may transmit the data to 
separate netWork 28. Separate netWork 28 may be a public 
netWork such as the Internet, or a limited-access netWork 
such as a police or FBI security netWork. A person accessing 
separate netWork 28 may retrieve data concerning the 
vehicles entering and traveling Within the airport. 

In one embodiment, WAN computer 12 and LAN com 
puter 22 are coupled so that the tWo computers can exchange 
data directly, Without using mobile unit 4-1' or management 
computer 30 as an intermediary. WAN computer 12 can be 
made to communicate directly With LAN computer 22 in a 
number of Ways. For example, if WAN 10 is the Internet, 
LAN computer 22 may be an Internet Protocol (IP) station. 
Data transmission betWeen mobile unit 4-1' and LAN 20 may 
use any of the standard protocols Well knoWn in the art, for 
example the IEEE 802.11A or 802.11B protocol. Altema 
tively, WAN computer 12 and LAN computer 22 may be 
connected by a separate netWork 28, or LAN computer 22 
may be connected to WAN 10 (e.g., the Internet). 

Transmission path(s) betWeen mobile unit 4-1' and LAN 
computer 22 or betWeen mobile unit 4-1' and WAN computer 
12 are secured by any of the Well-knoWn security measures. 
For example, transmission betWeen mobile unit 4-1' and 
WAN 10 may use one or more of encryption, Virtual Private 
NetWork, and user identi?cation using a passWord. Trans 
mission betWeen mobile unit 4-1' and LAN 20 may be 
secured With Secure Sockets Layer protocol and user iden 
ti?cation With a passWord. 

FIG. 2 depicts the hardWare environment of each of WAN 
computer 12, LAN computer 22, and management computer 
30 in accordance With one embodiment of the present 
invention. A “computer,” as used herein, includes a central 
processing unit 40, such as a microprocessor, and a number 
of other units interconnected via a system bus 42. A com 
puter usually includes a Random Access Memory (RAM) 
44, a Read Only Memory (ROM) 46, and an I/O adapter 48 
for connecting peripheral devices such as disk storage units 
50 to bus 42, a user interface adapter 52 for connecting a 
keyboard 54, a mouse 56, a speaker 58, a microphone 60, 
and possibly other user interface devices such as a Personal 
Digital Assistant (not shoWn) to bus 42, a communications 
adapter 64 for connecting the Workstation to a communica 
tion netWork (e. g., a data processing netWork), and a display 
adapter 66 for connecting bus 42 to a display device 68. The 
computer typically has resident thereon an operating system 
such as Microsoft WindoWs NTTM, 95TM, 98TM, MeTM, 
2000TM, or XPTM Operating System, IBM OS/2TM, Apple 
MACTM OS, or UNIX operating systems such as HP-UX, 
Solaris, or Linux. Those skilled in the art Will appreciate that 
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the present invention may also be implemented on platforms 
and operating systems other than those mentioned above. 

FIG. 3 provides components of mobile unit 4-1' in accor 
dance With one embodiment of the present invention. 
Mobile unit 4-i may be, for example, handheld, installed in 
a vehicle, or clipped onto a belt. Mobile unit 4-i includes a 
GPS receiver 70, connection 72 to sensor(s) 5, processor 74, 
modem 76, LAN connection 78, local memory 80, and I/O 
device 82. Processor 74 receives data from GPS receiver 70, 
sensor(s) 5, modem 76, LAN connection 78, local memory 
80, and I/O device 82. Modern 76, LAN connection 78, local 
memory 80, and I/O device 82 support tWo-Way data trans 
mission and alloW processor 74 to send data to other units or 
devices. Mobile unit 4-i may be coupled to the battery of a 
vehicle so that it can be poWered on or off independently of 
the ignition. Mobile unit 4-i may also include a backup 
battery that automatically supplies poWer When the main 
poWer falls beloW operating voltage. In one embodiment, 
mobile unit 4-i includes a computer having a hardWare 
environment of the kind depicted in FIG. 2. 
GPS receiver 70 ?nds GPS satellites 6 and receives the 

code sequences transmitted by GPS satellites 6. The code 
sequences include positioning data Which processor 74 uses 
to derive the location (e.g., longitude, latitude, and altitude) 
of mobile unit 4-i. This derivation may include, for example, 
triangulation. A person of ordinary skill in the art Will 
appreciate that the positioning system is not limited to GPS 
and that any alternative positioning system, such as time 
difference of arrival (TDOA), angle of arrival (AOA), ray 
tracing/pattern recognition, and any combination thereof, 
may be used. Through GPS receiver 70 or an alternative 
means for receiving positioning information, processor 74 
continually (e.g., every 10 seconds) receives positioning 
data and is able to derive the location of mobile unit 4-i. 

Sensor(s) 5, Which is electrically coupled to processor 74 
via connector 72, may be attached to various parts external 
the physical boundaries of mobile unit 4-i. For example, if 
mobile unit 4-1' is installed in an automobile, sensors may be 
located to detect the status of the ignition (on or o?), the total 
distance traveled, status of doors and trunk (open or closed), 
and the fuel level. Processor 74 continually receives neW 
data from the sensor(s) 5 via connector(s) 72 as long as 
mobile unit 4-1' is poWered on. 

Processor 74 may be implemented With any commercially 
available processors a person of ordinary skill in the art 
deems suitable, such as Motorola’s MC68331 processor. 
Processor 74 may use triangulation to convert the GPS code 
sequences to current location data by converting the GPS 
code sequences and applying correction factors stored in 
local memory 80. After correction factors are applied, the 
resultant location data may include a street address or 
latitude, longitude, and altitude. Processor 74 reformats the 
location data to an appropriate protocol (e.g., UDP/IP or 
IEEE 802.11), and sends the data to WAN 10 via modem 76 
or to LAN 20 via LAN connector 78. Processor 74 tracks the 
location of mobile unit 4-i frequently (e.g., every 10 sec 
onds) by receiving the GPS code sequence, deriving the 
location data, and sending the location data to WAN com 
puter 12 or LAN computer 22. In one embodiment, proces 
sor 74 is con?gured to forWard data to LAN 20 at a regular 
time interval, for example every minute. In another embodi 
ment, processor 74 is con?gured to transmit data to LAN 20 
Whenever mobile unit 4-i enters the LAN coverage area. Yet 
another embodiment may include a combinational scheme. 
Modern 76 may include a CDPD, CDMA, GSM, iDEN, 

or AMPS module. LAN connection 78 may be Wireless. 
Local memory 80 may include Flash, RAM, ROM, or a 
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6 
combination thereof. I/O device 82 may include but is not 
limited to a monitor and keyboard, a Personal Digital 
Assistant, or a microphone and speakers. A person of 
ordinary skill in the art Would understand that mobile unit 4-i 
also includes various components not explicitly provided 
herein, such as a chipset and a RTC/ system controller. 

FIG. 4 depicts an example of data Which processor 74 
may receive Within a limited time frame. At t:0 When 
mobile unit 4-1' is turned on, processor 74 receives a data 
packet indicating that the ignition is turned on (ignition 
status changed from “o?‘” to “on”). Also at tIO, processor 74 
receives code sequences from GPS satellites 6 and deter 
mines that the current location of mobile unit 4-1' is “XO,YO.” 
In the embodiment of FIG. 4, processor 74 receives posi 
tioning data from GPS satellites 6 every 10 seconds. Thus, 
at every multiple of 10 seconds (tIO, t:10 seconds, t:20 
seconds, etc.), processor 74 processes the neWly received 
positioning data to obtain the current location, the distance 
traveled (calculated based on change in location), and veloc 
ity (calculated based on change in location over a time 
period). 

In addition, mobile unit 4-i receives input from sensor(s) 
5. For example, at tIO, an ignition sensor indicates that the 
ignition status changed from “o?‘” to “on” and the fuel 
sensor indicates that the current fuel level is 8.7 gallons. At 
t:14 seconds, a signal arrives from door status sensor and 
informs processor 74 that door #1 (e.g., driver’s door) is 
open. Five seconds later (t:19 seconds), a trunk sensor sends 
a signal indicating that the trunk is open. Then, at t:one 
minute and t:one minute and ?ve seconds, the trunk and the 
door are closed, respectively. At t:30 minutes, the current 
location of mobile unit 4-i is “X1800, Ylsoo” and it has 
traveled 18.9 miles. At that point, mobile unit 4-1' is traveling 
in the southWest direction at 60 miles per hour and the fuel 
level is 7.5 gallons. 

In one embodiment, ignition status sensor and door and 
trunk status sensors may be con?gured to report the statuses 
only When there is a change in status. For example, if door 
#1 is closed at tIO, a ?rst signal at t:0 indicates that the door 
is closed. A second signal from a door #1 sensor Would 
indicate that door #1 is open. A third signal from door #1 
Would not be received until door #1 is closed again, regard 
less of hoW much time passed from the time the second 
signal door #1 Was received. On the other hand, a fuel level 
sensor may be programmed to report the fuel level after 
every predetermined distance is traveled, after a predeter 
mined amount is used, or at a predetermined time interval. 
Processor 74 continually receives and processes data until 
mobile unit 4-1' is powered off. 

After receiving and processing the data, mobile unit 4-i 
may take one or more of the folloWing actions With the 
processed data: 1) display the result on 1/0 device 82 so the 
user of mobile unit 4-i can receive the information; 2) store 
the result in local memory 80, and 3) categorize the result 
and transmit to WAN 10 or LAN 20 based on the category. 
A person of ordinary skill in the art Would knoW hoW to 
accomplish the ?rst tWo actions. A method of accomplishing 
the third action is described in detail beloW, in reference to 
FIG. 5. 

In addition to receiving data from GPS satellites 6 and 
sensor(s) 5, mobile unit 4-i may receive data from WAN 
computer 12 and LAN computer 22. WAN computer 12 and 
LAN computer 22 may be programmed to send data to 
mobile unit 4-i upon receiving certain patterns of data or 
data that is higher or loWer than a predetermined threshold 
value. For example, WAN computer 12 may be programmed 
to send an alert message such as “speed exceeding 90 mph” 
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if the velocity of mobile unit 4-i exceeds 90 miles per hour. 
Since WAN 10 supports real time data transmission, mobile 
unit 4-i receives the alert message from WAN computer 12 
almost as soon as WAN computer 12 sends the alert mes 
sage. Mobile unit 4-i receives message from LAN computer 
22 when mobile unit 4-1' is within the network coverage area. 
In addition to sending a message to mobile unit 4-i, WAN 
computer 12 or LAN computer 12 may transmit the alert 
message to management computer 30. 
As the value of some messages (e.g., an urgent alert 

message) diminishes rapidly with time, LAN computer 22 
transmits urgent messages to mobile unit 4-i through a 
connection between WAN computer 12 and LAN computer 
22 instead of through LAN 20 alone. For example, LAN 
computer 22 may be programmed to send an alert message 
to mobile unit 4-1' when the fuel level drops below a 
predetermined threshold value (e.g., 2 gallons). In this case, 
the message is useless if received by mobile unit 4-1' after the 
automobile refueled or stalled. Thus, LAN computer 22 may 
use WAN 10 to send the alert message immediately instead 
of waiting until mobile unit 4-i enters a LAN 20 coverage 
area. LAN computer 22 transmits through WAN 10 if WAN 
computer 12 is coupled to LAN computer 22 or a separate 
network 28 (FIG. 1) is formed between WAN computer 12 
and LAN computer 22. An alert message may be sent to 
management computer 30 in addition to or instead of mobile 
unit 4-i. 
When LAN computer 22 and WAN computer 12 are 

coupled, data in the two computers may be combined in 
determining whether an alert message should be sent. For 
example, hybrid system 2 may be programmed to transmit 
an alert message if LAN computer 22 indicates that a door 
is open and WAN computer 12 indicates that the velocity is 
greater than zero, at the same time. Thus, if WAN computer 
12 receives data from mobile unit 4-i indicating that mobile 
unit 4-1' is moving at 20.2 miles per hour and LAN computer 
12 receives data from mobile unit 4-i indicating that door #1 
is open, an alert message may be sent. The alert message 
may be sent to mobile unit 4-i, management computer 30, or 
both. The alert message may be sent to mobile unit 4-1' by 
LAN computer 22 only if mobile unit 4-1' is within the LAN 
20 coverage area or LAN 20 is part of WAN 10. Otherwise, 
WAN 10 transmits the alert message. 

FIG. 5 depicts, in a ?owchart, a network selection process 
100 whereby processor 74 determines which of the received 
or processed data it should transmit via WAN 10 and which 
of the received or processed data it should transmit via LAN 
10. Processor 74 may be designed to accept a user prefer 
ence as to which network he wishes to use. Alternatively, 
processor 74 may be designed to accept a predetermined 
value and use the predetermined value to select a network to 
use. As WAN 10 o?‘ers a wider coverage area than LAN 10, 
data can be transmitted to and received via WAN 10 without 
the necessity of having to wait until mobile unit 4-i enters a 
limited area. In contrast, to transmit data to LAN 20, mobile 
unit 4-i must be within a small LAN 20 coverage area. As 
a consequence, data that is to be transmitted to LAN 20 is 
at least temporarily stored in local memory 80 if mobile unit 
4-1' is outside the coverage area, and later transmitted to LAN 
20 from local memory 80 when mobile unit 4-i enters the 
coverage area. Thus, network selection process 100 divides 
data received by processor 74 between the “WAN category” 
of data that is to be transmitted to WAN 10 almost instantly 
and the “LAN category” of data that is to be transmitted to 
LAN 20. Sometimes, the “LAN category” of data may be 
stored in local memory 80 before being transmitted to LAN 
20. 
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Network selection process 100 is triggered when mobile 

unit 4-i receives data (stage 102) from GPS satellites 6 or 
sensor(s) 5. In the particular embodiment, processor 74 
allows a user to specify a network, as indicated by stage 104. 
If the user speci?ed a network, processor 74 follows arrows 
10611 or 10619 and transmits the received data to the speci?ed 
network. On the other hand, if the user did not specify a 
network, processor 74 uses a predetermined criterion to 
select a network, as indicated by stage 108. The predeter 
mined criterion may be, for example, time-sensitivity. 
“Time-Sensitivity,” as used herein, indicates whether the 
value of a set of data is changing rapidly enough. For 
example, if it is likely that a minute of delay between 
transmission of data by a ?rst device and the receipt of the 
data by a second device leads the actual value of the data at 
the time of receipt to be signi?cantly different from the value 
of the data that is received, the data may be categorized as 
time-sensitive. Processor 74 may determine whether a set of 
data is time-sensitive or not based on the source of the data. 
Data from GPS satellites 6 may be categorized as time 
sensitive data to be transmitted via WAN 10, and data from 
sensors 72 may be categorized as non-time sensitive or 
statistical data to be transmitted via LAN 20. Alternatively, 
processor 74 may determine whether a set of data is time 
sensitive or not based on the frequency at which that type of 
data is received. Data that are received at a predetermined 
time interval, such as location data, may be categorized as 
time- sensitive. On the other hand, data that are received only 
when there is a change in status, such as door status and 
ignition status, may be categorized as non-time-sensitive 
data. There are other ways to program processor 74 to 
categorize the data it receives. 

After a network is selected (either in stage 104 or 108), 
processor 74 transmits one category of data, for example the 
time-sensitive data, to WAN computer 12 via WAN 10 (stage 
110). WAN computer 12 then receives data from mobile unit 
4-i (stage 112). As for the other category including non 
time-sensitive data to be transmitted via LAN 20, processor 
74 checks if mobile unit 4-1' is within LAN 20 coverage area 
(stage 114). For example, processor 74 periodically sends 
out signals to mobile units and checks for a responsive 
signal. Mobile unit 4-i may periodically send out signals that 
would be responsive to the signals sent out by LAN com 
puter 22. When mobile unit 4-I is within a LAN coverage 
area, processor 74 receives a responsive signal. Processor 74 
may use the responsive signal to verify that the source of the 
responsive signal is a registered mobile unit 4-i. If processor 
74 concludes that the source is not a registered mobile unit, 
communication may be terminated. On the other hand, if 
processor 74 veri?es that the source is a registered mobile 
unit 4-i, a connection is established between mobile unit 4-1' 
and LAN computer 22 (stage 116). In one embodiment, the 
WAN connection may be terminated automatically upon 
establishing a LAN connection. 

In one embodiment, each of mobile units 4-1 through 4-n 
acts as a LAN client. Each mobile unit 4-1' is programmed 
with its own identi?cation mechanism, which may be based 
on an IP addressing scheme (including Internet Protocol 
version 6) or a domain naming scheme. These addresses or 
names may be stored in LAN computer 22 or a domain name 
server (not shown in FIGS). When mobile unit 4-i sends a 
signal to processor 74, the signal is validated against the 
stored list of IP addresses or domain names. A connection is 
established only f the signal is validated. Once a connection 
is established between mobile unit 4-1' and LAN computer 
22, the connection between mobile unit 4-1' and WAN 
computer 12 may automatically terminate. 
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If mobile unit 4-1' is not Within the coverage area, proces 
sor 74 stores the data that Would have been transmitted in 
local memory 80 (stage 117). Processor 74 transmits the data 
from local memory 80 to LAN computer 22 later (stage 
116), for example When mobile unit 4-i enters the coverage 
area of LAN 20. The content of local memory 80 may be 
transmitted to LAN computer 22 at a predetermined time 
interval (e.g., every 15 minutes) or Whenever mobile unit 4-1' 
is Within the LAN 20 coverage area. After the data is 
transmitted, processor 74 may clear local memory 80 (stage 
118) to ensure that there is suf?cient memory space for neW 
information. LAN computer 22 receives data from mobile 
unit 4-i via LAN 20 (stage 119). A person of ordinary skill 
in the art Will appreciate that there are other methods of 
categorizing various information to take advantage of the 
respective bene?ts of WAN and LAN. For example, some 
embodiments may skip stage 114 and store all LAN-bound 
data in local memory 80. 
NetWork selection process 100 is triggered When mobile 

unit 4-i receives data Which induces it to transmit a data 
packet. Therefore, receipt of an alert message, Which does 
not induce a transmission, does not trigger netWork selection 
process 100. 

FIG. 6 depicts a query process 120, Whereby a user of 
either mobile unit 4-1' or management computer 30 submits 
a query and at least one of WAN computer 12 or LAN 
computer 14 responds to the query. Query process 120, in 
accordance With one embodiment of the present invention, 
includes query submission process 130 and at least one of 
WAN computer query response process 140 and LAN 
computer query response process 150. 

Query submission process 130 includes mobile unit 4-i or 
management computer 30 providing a user With query 
options (stage 132) using an I/O device 82. In some embodi 
ments, the query options may be provided in response to the 
user’s conveying that he Would like to make a query. For 
example, if I/O device 82 includes a monitor or a screen, a 
user may express his Wish to make a query by selecting a 
“query” option by clicking on an icon. In response, mobile 
unit 4-1' or management computer 30 may provide a neW list 
of icons, each icon stating a query type such as “current 
location,” “total distance traveled,” and “fuel level.” Each of 
the query type options may be associated With either WAN 
10 or LAN 20. Thus, When the user selects a query type, 
mobile unit 4-1' or management computer 30 receives the 
selection (stage 134) and identi?es the category that is 
associated With the selected query type (stage 136). Depend 
ing on the identi?ed netWork, mobile unit 4-1' or management 
computer 30 transmits the query to either WAN 10 or LAN 
20 (stage 138). 

If the selected query is a type that is associated With WAN 
10, WAN computer 12 receives the query (stage 142), 
triggering WAN computer query response process 140. 
WAN computer 12 interprets the query and retrieves the data 
needed to formulate a response from database 14 (stage 
144). With the retrieved data, WAN computer 12 formulates 
a response (stage 146) and transmits the response back to the 
device from Which the query Was initially received (stage 
148), via WAN 10. For example, if mobile unit 4-1' is a 
delivery truck and management computer 30 is part of a ?eet 
monitoring system of the trucking company, a user of 
management computer 30 may Want to check the location of 
mobile unit 4-1' to see if mobile unit 4-i could also handle a 
neWly received delivery order. Especially if the neWly 
received order is urgent, the trucking company cannot afford 
to Wait until mobile unit 4-i returns to the LAN coverage 
area to learn the location of mobile unit 4-i because the order 
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might be lost by then. By using management computer 30 to 
query the current location of mobile unit 4-i, the trucking 
company can instantly ?nd out the location of mobile unit 
4-1'. 

If the selected query is a type that is associated With LAN 
20, LAN computer 22 receives the query (stage 152), 
triggering LAN computer query response process 150. LAN 
computer 22 interprets the query and retrieves the data 
needed to formulate a response from database 24 (stage 
154). With the retrieved data, LAN computer 12 formulates 
a response (stage 156) and transmits the response back to the 
device from Which the query Was initially received (stage 
158), via LAN 20. For example, in the trucking company 
situation mentioned above, if the trucking company Wants to 
knoW the total distance mobile unit 4-i traveled for truck 
maintenance purposes, it is not necessary for the trucking 
company to obtain that information immediately. In fact, the 
trucking company can probably Wait until mobile unit 4-i 
returns to the LAN 20 coverage area, such as the trucking 
company’s trucking parking lot. Since there is no urgency it 
is undesirable to accrue airtime charge by accessing the 
information through WAN 10. Thus, mobile unit 4-1' or 
management computer 30 responds to the query When 
mobile unit 4-i returns to the LAN 20 coverage area. In one 
embodiment, a query may include a request for a report. In 
this embodiment, the remote computer that receives the 
query prepares a report, selects a netWork, and transmits the 
report via the related netWork. 

If WAN computer 12 and LAN computer 22 are inter 
connected or linked by separate netWork 28, mobile unit 4-i 
can transmit to WAN computer 12 a query that requires data 
in LAN computer 22 to respond to. WAN computer 12 
forWards the query to LAN computer 22, Which then pre 
pares a response and transmits the response to WAN com 
puter 12. The interconnection betWeen WAN computer 12 
and LAN computer 22 alloWs a user of mobile unit 4-1' to 
access the data in LAN computer 22 almost immediately 
Without having to Wait until mobile unit 4-1' is Within the 
coverage area. 

While the present invention is illustrated With particular 
embodiments, it is not intended that the scope of the 
invention be limited to the speci?c and preferred embodi 
ments illustrated and described. 
What is claimed is: 
1. A method of managing mobile resources, said method 

comprising: 
associating information With one of a ?rst category and a 

second category according to Whether or not the infor 
mation is time-sensitive, as indicated by a rate at Which 
the information changes, Wherein information associ 
ated With the ?rst category is ?rst-category information 
and information associated With the second category is 
second-category information; 

transmitting said ?rst-category information to a ?rst 
remote computer via a Wide area netWork; and 

transmitting said second-category information to a second 
remote computer via a local area netWork. 

2. The method of claim 1, Wherein said associating is 
based on a speci?cation received from a user. 

3. The method of claim 1, Wherein said information 
comprises a current location. 

4. The method of claim 3, further comprising deriving 
said current location using one of: a combination of Global 
Positioning System and triangulation; angle of arrival; time 
difference of arrival; ray tracing; and pattern recognition. 

5. The method of claim 1, Wherein said transmitting is 
done Wirelessly from a mobile source. 
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6. The method of claim 1, further comprising storing said 
second-category information. 

7. The method of claim 6, further comprising removing 
said second-category information from storage after said 
transmitting to said second remote computer. 

8. The method of claim 1, wherein said ?rst remote 
computer stores said ?rst-category information and said 
second remote computer stores said second-category infor 
mation, further comprising receiving information from at 
least one of said ?rst remote computer and said second 
remote computer. 

9. The method of claim 1, wherein said ?rst remote 
computer stores said ?rst-category information and said 
second remote computer stores said second-category infor 
mation, further comprising transmitting a query to at least 
one of said ?rst remote computer and said second remote 
computer. 

10. The method of claim 1, wherein said ?rst remote 
computer and said second remote computer exchange data. 

11. The method of claim 10, further comprising: trans 
mitting a query to said ?rst remote computer; and receiving 
a response from said ?rst remote computer, said response 
comprising data stored in said second remote computer. 

12. The method of claim 1, wherein said wide area 
network is the lntemet and said second remote computer is 
connected to the wide area network. 

13. The method of claim 1, further comprising receiving 
data from a sensor via an electrical connection. 

14. The method of claim 1, wherein said second remote 
computer transmits data via a third network. 

15. The method of claim 1, wherein said transmitting to 
said second remote computer occurs when a mobile unit 
enters a coverage area of said local area network. 

16. The method of claim 15, further comprising deter 
mining if said mobile unit is in said coverage area by 
periodically sending a signal to a local area network and 
checking for a responsive signal. 

17. The method of claim 1, wherein said transmitting to 
one of said ?rst remote computers and said second remote 
computer occurs at a regular time interval. 

18. The method of claim 1, wherein said transmitting 
occurs via a communication link secured by at least one of 
an identity veri?cation method, Secured Socket Layer, Vir 
tual Private Network, and encryption. 

19. An apparatus for exchanging information, said appa 
ratus comprising: 

a processor associating an information with one of a ?rst 
category and a second category according to whether or 
not the information is time-sensitive, as indicated by a 
rate at which the information changes, wherein infor 
mation associated with the ?rst category is ?rst-cat 
egory information and information associated with the 
second category is second-category information; 
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a ?rst communication link between said processor and a 

wide area network, said ?rst communication link trans 
mitting ?rst-category information to a ?rst remote 
computer; and 

a second communication link between said processor and 
a local area network, wherein said second communi 
cation link transmitting said second-category informa 
tion to a second remote computer. 

20. The apparatus of claim 19, further comprising a 
connection to a user interface device receiving the identity 
of a category with which said information is associated. 

21. The apparatus of claim 19, wherein said information 
comprises a current location. 

22. The apparatus of claim 19, further comprising a 
receiver coupled to said processor, said receiver receiving 
current location data. 

23. The apparatus of claim 22, wherein said current 
location data comprises code sequences from Global Posi 
tioning System satellites. 

24. The apparatus of claim 19, wherein at least one of said 
?rst and second communication links are wireless. 

25. The apparatus of claim 19, further comprising a local 
memory coupled to said processor, said local memory 
storing said second-category information. 

26. The apparatus of claim 19, further comprising a third 
communication link between said ?rst remote computer and 
said second remote computer. 

27. The apparatus of claim 19, wherein said apparatus is 
mobile. 

28. The apparatus of claim 27, wherein said wide area 
network is the Internet and said ?rst remote computer is 
connected to the lntemet. 

29. The apparatus of claim 19, further comprising an 
electrical connection between said processor and a remote 
sensor. 

30. The apparatus of claim 19, wherein said local area 
network receives information each time said apparatus 
enters a new local area network coverage area. 

31. The apparatus of claim 19, wherein each of said local 
area network and said wide area network receives informa 
tion at a regular time interval. 

32. The apparatus of claim 19, wherein said local area 
network is connected to a third network. 

33. The apparatus of claim 19, wherein said ?rst com 
munication link and said second communication link are 
secured by at least one of an identity veri?cation method, 
Secured Socket Layer, Virtual Private Network, and encryp 
tion. 


